Cocoa (Theobroma cacao Linn.) is single most important agricultural export crop and major 12 source of foreign exchange to Ghana. This study examines the socioeconomic factors affecting 13 adoption of CODAPEC and Cocoa High-Tech Technology packages introduced by Ghana 14 government into cocoa production system to address the dwindling levels of productivity. 
INTRODUCTION 29 Cocoa (Theobroma cacao
over 25% of the cocoa-tree stocks were over 30 years old. In addition, the old cocoa farmers, 45 whose average age is approximately 50 years were unwilling to take risk by investing in yield 46 improvement strategies due to perceived low returns (Anim- Kwarpong and Frimpong, 2005) . 47
Various reasons cited for the low productivity include low producer price, lack of access 48 to credit or loan facilities, rapid deterioration of the forest environment, poor socioeconomic 49 condition of rural farm communities and most importantly, the general poor maintenance culture 50 especially the control pest and disease of cocoa (Appiah, farm trials conducted by Ghana Cocoa Board indicated that Ghana has potential to achieve an 53 average productivity of over 1500kg/ha if appropriate technologies and agronomic practices are 54 adopted (Ampofo, 1990) . 55
The Government of Ghana initiated two important cocoa technology-based intervention 56 programmes, the Cocoa Pest and Disease Control and Cocoa High Technology (CODAPEC and 57
Cocoa High-Tech) in 2001 to address some production challenges of the cocoa sector. The 58 programmes also have both social and economic objectives that seek to improve upon theincome and living standards of farm families, maximise foreign exchange contribution to the 60 economy of Ghana, reduce poverty amongst cocoa farmers and to encourage the youth to go into 61 cocoa farming (Vigneri, 2008) . The cocoa technologies (CODAPEC and Cocoa High-Tech 62 technology) consist of discrete units of 25 attributes (see Table 2 ) which mainly targeted the 63 reduction or elimination of the two major cocoa pests namely, capsids and black pod disease in 64
Ghana. COCOBOD has reported an unprecedented historical cocoa production level of 65 1,004,194 metric tonnes in 2011 partly due to the introduction of CODAPEC and Cocoa High-66
Tech technologies (Ghana Cocoa Board, 2011). However, very little information was provided to 67 understand the socioeconomic drivers influencing the adoption of CODAPEC and Cocoa High-68
Tech technologies by farmers. The extent of adoption, adjustment or rejection depends on 69 farmer's behaviour (Valera and Plopino, 1987 proper and effective diagnosis of problems of farmers, involvement in the programme design and 78 encouragement to innovate (Franzel et al. 2001; Onweremadu and Matthew-Njoku, 2007) . 79
The understanding of socioeconomic and biophysical dynamics or interaction that 80 contributes to variation in adoption of technologies by smallholder farmers will unravel the key 81 factors that influence their decisions making process (Matata et al., 2010) . Cruz (1987) cited 82 many factors that influence extent of adoption of on farm technologies. Notably among them are 83 the attributes of a technology, the agent of change and the socio-economic, biological and 84 physical environment. Many socioeconomic studies traditionally focused on technology adoption 85 process at both individual farmers and aggregate levels (Feder et al., 1982; Matata et al., 2010) . 86
However, this study examined the socioeconomic factors that influence adoption of Cocoa 87
Technologies of smallholder cocoa farmers in Ghana. 
Theoretical and conceptual framework 109
The decision of farmers to adopt any novel technology has been suggested to be based on 110 utility maximization (Rahm and Huffman, 1984 In the case of CODAPEC and Cocoa High-Tech technologies, the package consists of 118 discrete units of 25 attributes, which most farmers adopt some and leave out others. As a result, 119 the adoption level is expressed as a ratio of number of attributes adopted to the total attributes of 120 the package. The dependent variable is therefore censored and continuous with lower limit 121 designated as zero and the upper limit as one. Additionally, the intensity of adoption demanded 122 that the model be specified as Tobit since binary dependent choice models often throw away 123 some of the useful information concerning dependent variable (Tobin, 1958) The detail information about the characteristics of dependent variables is provided in 159 Table 1 and descriptive statistics for all the explanatory variable use in the model are presented 160 in Table 2 . Quantitative dependent variable (Y t ), which describes adoption decision of individual 161 farmer, consists of 25 metrics of attributes (Table 2) . Each attribute of the farmers' adoption was 162 allotted a value of 1 and the total was expressed as the ratio of the overall attributes. For instance, 163 a farmer who adopts 6 attributes of the technology was awarded 6, and Y t (adoption) at this 164 instance is 0.24.
Experience is measured as the number of years the individual household head has been 166 engaged in cocoa cultivation. Experience enhances skills and facilitates the capacity to address 167 technical or practical problems related to agronomic principles on the field. With increasing 168 experience, farmer may be able to make critical decision concerning adoption of new 169 technology. Hence, experience is expected to be positively related to adoption (Nkamleu and 170 . 171
Training gives insight to functioning of new technology and technical ramifications as 172 well as the challenges expected to be encountered from the application of the said technology. 
RESULTS AND DISCUSSION 234
Virtually all the 250 cocoa farmers interviewed used solar energy to dry the cocoa beans 235 and 238 adhered strictly to 5-7 days recommended duration for fermentation of the cocoa beans 236 (see Table 2 High-Tech technology in the analysis were observed to be highly significant, with the exception 252 of farm size which was considered not to be significant (Table 3) . The household size of the farming community is important socioeconomic variable which 307 measures labour endowment in traditional agricultural production. One of the major constraints 308 in cocoa production in Ghana is labour availability to perform certain on-farm task. Cocoa 309 farmers relied on the household members to perform certain labour intensive tasks. This has 310 serious negative impact on adoption of any novel technology which requires intensive-labour 311 technique. For instance in this study under cultural practices (Table 2) (Table 2) . Results 315 presented in Table 3 In this work, the average age of the cocoa farms in the study area is approximately 18 years 323 (Table 1 ). The age of the cocoa farm was negatively and significantly (P<0.001) related to 324 adoption of this technology. This is an indication that farmers prefer to employ this technology 325 on young cocoa farms that have high financial returns or benefits. The productivity of cocoa 326 farms decline with passing of age. The age of the cocoa farm is one of the factors the cocoa 327 farmers consider in adopting any capital intensive technology. In general, farmers are reluctant tospend money on old farms because of low yields which normally does not commensurate with 329 capital expenditure. The CODAPEC and Cocoa High-Tech technology are high inputs driven 330 technology with corresponding high cost of expenditure. 331
The study assumed that there is high probability for a cocoa farmer belonging to societies 332 such as clubs; produce buying cooperative organization and religious society to adopt 333 This will go a long to enhance cocoa production levels per unit area comparable to those in Asia 362 and other parts of Africa. 363
One of the findings of the study is that farmers with very old cocoa farms feel very 364 reluctant to adopt the CODAPEC and Cocoa High-Tech technology. There is the need to focus 365 education of farmers on capability of the technologies in improving the productivity of old cocoa 366 farms. Abandoned old cocoa farms are sources of pest and disease for new farms and have 367 implications for overall success of the programmes. Consequently, the initial policy directive of 368 CODAPEC to offer free mass spray to all cocoa farmers in all the cocoa growing districts in 369
Ghana should be pursued. It will be reasonable for the government to expand the technology 370 package to cover the entire cocoa growing districts in the country to boost production 371
The role of produce buying companies, cooperative organisation, and clubs etc in 372 disseminating information on this novel technology cannot be overemphasized. This is measured 373 or captured in this paper as social capital. The involvement of social capital in the training of 374 farmers and as conduit for disseminating information or implementing government policy 375 objectives on CODEPEC and Cocoa High-Tech technology will facilitate or enhance the 376 adoption of this technology. 377
The incorporation of these socioeconomic variables in policy formulation will increase 378 adoption level and productivity of cocoa farms in Ghana. However, it will be appropriate to 379 conduct further studies to find out the rationale behind this observed behaviour. 380 381
